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(54) METHOD FOR PLATING WORK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plating 
method by which a highly adhesive plating film is formed 
on a work contg. at least one kind among metallic 
material, nonconductive material and carbon. 
SOLUTION: The work contg. at least one kind among 
metallic material, nonconductive material and carbon is 
treated with neutral colloidal palladium and then plated. 
Otherwise, the work is subjected to a zincate conversion 
process, then treated with neutral colloidal palladium and 
plated. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the process which performs neutral colloidal palladium processing to the work piece 
containing metal material, non-conductive material, and at least one sort of carbon, and the process 
which performs plating processing since - the plating art to the becoming work piece. 
[Claim 2] the process which performs zinc permutation processing to the work piece containing metal 
material, non-conductive material, and at least one sort of carbon, the process which performs neutral 
colloidal palladium processing, and the process which performs plating processing - since - the plating 
art to the becoming work piece. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plating art to the work piece containing metal 

material, non-conductive material, and at least one sort of carbon. 

[0002] 

[Description of the Prior Art] Before performing plating processing to a work piece, zinc permutation 
processing or acid palladium processing may be performed. Zinc permutation processing is mainly 
performed, when a work piece consists of aluminum, magnesium, and these alloys. An oxide film tends 
to produce these work pieces on a front face, with an oxide film, adhesion with the plating film is 
checked and adhesion becomes low. Therefore, after permuting a work-piece front face by zinc, plating 
processing is carried out, and raising the adhesion of a work piece and the plating film is known. Acid 
palladium processing is performed when a work piece consists of non-conductive material, such as 
ceramics, a thing to which plating of carbon etc. cannot be attached easily. Although plating processing 
(nonelectrolytic plating or electrolysis plating) serves as the effective approach of forming the plating 
film to conductive material, since it is inapplicable to non-conductive material, when a work piece 
consists of non-conductive material, before performing plating processing, performing acid palladium 
processing and giving conductivity to a work-piece front face is known. Moreover, as for the carbon to 
which plating cannot be attached easily, it is known by acid palladium processing that plating becomes 
easy to be attached. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if zinc permutation processing in which it is 
known conventionally is applied to the work piece which contains both metal material and ceramic 
material, for example, combined and obtained the work piece or independent aluminum (alloy) member 
which consists of aluminum radical composite, and the ceramic member when carrying out plating 
processing, the plating film will not be formed in the ceramic material part of a work piece at all. 
Moreover, if acid palladium processing is applied, the plating film will be mostly formed all over a work 
piece, but since aluminum material in a work piece melts into acid palladium liquid, there is a problem 
that the adhesion of a work piece and the plating film is low. The object of this invention is to offer the 
plating art which can form the plating film which has the high adhesion force to the work piece 
containing metal material, non-conductive material, and at least one sort of carbon. 
[0004] 

[Means for Solving the Problem] This invention which attains the above-mentioned object is as follows. 

(1) the process which performs neutral colloidal palladium processing to the work piece containing 
metal material, non-conductive material, and at least one sort of carbon, and the process which performs 
plating processing — since - the plating art to the becoming work piece. 

(2) the process which performs zinc permutation processing to the work piece containing metal material, 
non-conductive material, and at least one sort of carbon, the process which performs neutral colloidal 
palladium processing, and the process which performs plating processing - since - the plating art to the 
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becoming work piece. 

[0005] By the approach of the above (1), since neutral colloidal palladium processing which does not 
melt the metal on the front face of a work piece is performed before performing plating processing to the 
work piece containing metal material, non-conductive material, and at least one sort of carbon, the 
plating film excellent in adhesion with a work piece can be formed. By the approach of the above (2), 
before performing plating processing to the work piece containing metal material, non-conductive 
material, and at least one sort of carbon, the plating film which excels the plating film obtained by the 
approach of (1) in adhesion with a work piece can be formed by performing zinc permutation processing 
and neutral colloidal palladium processing. 
[0006] 

[Embodiment of the Invention] The 1st example of this invention is explained. The plating art of the 1st 
example of this invention becomes a work piece containing metal material, non-conductive material, and 
at least one sort of carbon from the process which performs neutral palladium processing, and the 
process which performs plating processing. There is a work piece which consists for example, of metal 
radical composite among the work pieces containing metal material, non-conductive material, and at 
least one sort of carbon. Metal radical composite consists of a base material and reinforcement. The 
metal which is easy to dissolve in acid liquid in a base material, for example, aluminum, an aluminum 
alloy, magnesium, a Magnesium alloy, copper, a copper alloy, iron, an iron alloy, etc. are used, and non- 
conductive material, such as ceramics, such as silicon carbide, an alumina, and a zirconia, and £axbon_ 
ar e used for reinfo rcement Neutral colloidal palladium processing is performed by immersing a work 
piece into a neutral colloidal palladium water solution. The processing liquid containing the palladium 
metal colloid (condition that even the metal is returned), with which the organic substance (the third 
class amine polymer and/or the fourth class ammonium polymer) which has adsorbent is sticking to the 
surroundings of it is used for a neutral colloidal palladium water solution (pH5-pH9). The plating film 
becomes is easy to be formed also to the part to which the plating film is formed also in a non- 
conductive material part, and plating film, such as carbon, cannot be attached easily by performing 
neutral colloidal palladium processing before plating processing. Plating is nonelectrolytic plating, for 
example, performs nickel plating, copper plating, tinning, gilding, silver plating, palladium plating, etc. 
according to an application. 

[0007] The Plastic solid which calcinated SiC in 800-degree-C atmospheric-air ambient atmosphere with 
binders, such as a silica sol (Si02 sol), in drawing 1 is set into mold. A profile (for example, aluminum 
alloy:SiC=40:60 (vol%)) is formed, high pressure casting - aluminum alloy - sinking in - base - 
Process it into 40mm long, 20mm wide, and a test piece with a thickness of 3mm, and suitable surface 
washing is given. It is immersed in neutral colloidal palladium liquid for abbreviation 1 to 2 minutes, 
and rinses, and the result of having performed nickel-plating processing and having measured the bond 
strength to the test piece of the formed plating film is shown as an example 1 of a trial. In addition, the 
plating film was formed in the test piece front face over the whole surface of aluminum alloy part and a 
SiC part. Moreover, everything but being immersed in acid palladium liquid shows the result of having 
processed the same approach as the example 1 of a trial, and having measured the bond strength to the 
test piece of the formed plating film, as an example 1 of a comparison in drawing 1 instead of being 
immersed in neutral colloidal palladium liquid at the same test piece as the test piece used in the 
example 1 of a trial for the comparison. Bond strength was measured by the soldering tension test 
method (****** i s soldered to the test piece in which the plating film was formed, and tensile force is 
given between a test piece and a lead bar). 

[0008] When the bond strength of the plating film to the test piece of the example 1 of a trial and the 
example 1 of a comparison is compared, the way of the example 1 of a trial has high bond strength. 
Therefore, when forming the plating film in the work piece which consists of aluminum radical 
composite, after carrying out neutral colloidal palladium processing, compared with the case where the 
plating film is formed all over a work piece, and acid palladium processing is performed, the plating 
film with high adhesion is obtained by performing plating processing. Since aluminum alloy in 
aluminum radical composite does not dissolve into a neutral colloidal palladium water solution to 
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aluminum alloy in aluminum radical composite dissolving into acid palladium processing liquid, the 
high adhesion force of the plating film and a work piece is acquired. Moreover, when performing neutral 
colloidal palladium processing to two or more work pieces, since aluminum alloy dissolves and neutral 
colloidal palladium processing liquid does not deteriorate, the same liquid can be repeated and used, and 
it excels in productivity. 

[0009] Below, the 2nd example of this invention is explained. Adding the process which performs zinc 
permutation processing, before the plating art of the 2nd example of this invention performs neutral 
colloidal palladium processing differs from the 1st above-mentioned example. In addition, as zinc 
permutation processing, using the zinc zincate bath which dissolved zinc in strong-base nature solutions, 
such as a sodium hydroxide and a potassium hydroxide, generally, it carries out, after activating a work- 
piece front face by etching and acid washing. In addition, the zinc alloy bath which carried out little 
mixture of iron or the nickel with the complexing agent may be used for a zinc zincate bath. Especially 
in the plating art of the 2nd example of this invention, when the metal which it is easy to dissolve a work 
piece in acid liquid, and is easy to form an oxide film in a front face, for example, aluminum, an 
aluminum alloy, magnesium, a Magnesium alloy, copper, a copper alloy, etc. are included, the plating 
film in which the adhesion force with a work piece is excellent is obtained. 

[0010] After performing etching, acid washing, and zinc permutation processing at the test piece used 
for the example 1 of a trial into drawin g 1 , and the same test piece, processing performed to the test 
piece of the example 1 of a trial and same processing are performed, and the result of having measured 
the bond strength of the formed plating film is shown as an example 2 of a trial. Bond strength was 
measured by the soldering tension test method like the example 1 of a trial. The plating film had the 
high adhesion force more than solder reinforcement, and was like [ to which solder breaks during a 
hauling trial ]. 

[0011] When the bond strength to the test piece of the plating film of the example 1 of a trial and the 
example 2 of a trial is compared, the way of the example 2 of a trial has high bond strength. Therefore, 
in forming the plating film in the work piece which consists of aluminum radical composite, after 
permuting by zinc the oxide film which performed zinc permutation processing and was formed in the 
work-piece front face, it turns out by performing neutral colloidal palladium processing that the high 
plating film of adhesion is obtained compared with the case where neutral colloidal palladium 
processing is performed independently. 

[0012] moreover, the inside of drawing 1 ~ as the example 3 of a trial ~ a base material - Mg and 
reinforcement - Zr02 it is - the result of having performed plating processing of the plating approach 
shown in the example 2 of a trial and the same approach, and having measured the bond strength of the 
formed plating film is shown to the test piece which consists of Mg radical composite. The plating film 
was formed all over the test piece. The example 3 of a trial shows that the plating film which has the 
high adhesion force by the plating approach of the example of this invention can be formed also to the 
work piece which consists of Mg radical composite. 

[0013] Although the case where the whole test piece is metal radical composite is made into the example 
in the above-mentioned examples 1-3 of a trial, the plating film which was excellent in adhesion on the 
whole surface of a test piece is easily obtained by performing plating processing shown in the 1st 
example of this invention, and the 2nd example also to the test piece which a part becomes from metal 
radical composite and the remainder becomes from metal material, the base after specifically performing 
high pressure casting by the same approach as the example 1 of a trial - aluminum alloy part was 
purposely left and started from the profile, and the remainder created the test piece which consists only 
of an aluminum alloy with aluminum/SiC composite, and the part as shown in drawing 2 performed 
plating processing by the same approach as the example 2 of a trial, and measured the bond strength of 
the formed plating film. The bond strength of the plating film measured both the plating film formed on 
aluminum alloy of a test piece, and the plating film formed on composite. Consequently, the bond 
strength of the plating film formed on aluminum alloy is high as it is shown in the example 4 of a trial of 
drawing.! , the bond strength of the plating film formed on composite is the same as the example 2 of a 
trial of drawingJL , and it turns out that the plating film excellent in adhesion is formed in the whole test 
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piece surface. Moreover, the plating film which was excellent in adhesion on the whole work-piece 
surface is easily obtained by performing plating processing of the example of this invention also to the 
work piece which combined metal material and non-conductive material (for example, ceramic 
material). 
[0014] 

[Effect of the Invention] According to the plating art of claim 1, the plating film with high adhesion with 
the work piece containing metal material, non-conductive material, and at least one sort of carbon is 
obtained. According to the plating art of claim 2, the plating film with adhesion higher than the plating 
film obtained by the plating art of claim 1 with the work piece containing metal material, non- 
conductive material, and at least one sort of carbon is obtained. 



[Translation done.] 
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